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Pulse Wave Reflection
in Pulmonary Hypertension
In a recent Journal study, Nakayama et al. (1) showed that patients
with chronic pulmonary thromboembolism (CPTE) had a higher
pulmonary artery augmentation index and shorter inflection time
than patients with primary pulmonary hypertension (PPH). Data
were obtained on a large study population using fluid-filled
catheters. Their findings—that increased and anticipated pulse
wave reflection may help differentiate CPTE from PPH—are
consistent with our recent reports, where we used high-fidelity
catheters in a smaller population (2,3). One hypothesis is that the
functional reflection site could be more proximal in CPTE than in
PPH (1–4). Indeed, in PPH, pulmonary obstruction involves
distal, medium-to-small-sized muscular arteries, whereas in
CPTE, endothelialized residua narrow and stiffen proximal, major
pulmonary arteries. However, we see a number of problems in the
present study (1) with regard to the recording system, calculation
of pressure reflection and discussion of the data.
First, signal distortions are unavoidable when using fluid-filled
catheters, especially when pulsatile pressure characteristics are
studied (5,6). As a result, the numerical data reported by Na-
kayama et al. require careful scrutiny owing to the previously
documented pressure artifacts. The markedly negative values of the
augmentation index (up to 80%) (1) correspond to pulmonary
artery pressure shapes and reflection characteristics that have not
been previously documented in PPH using high-fidelity catheters
(7–10), and that we have never observed in our PPH patients (2,3).
The pressure wave shape shown in Figure 1 of their study (1) is
inconsistent with the prolonged time-to-peak pressure previously
documented in PPH (8).
Second, identification of both the onset of the pressure pulse
and the inflection point is not as easy as their study suggests. This
may sound trivial but can result in large differences in time intervals
and augmentation index. Previous studies have shown that the
simultaneous analysis of the pulmonary artery pressure derivative
with time significantly improves the identification of the inflection
point (3,11). Numerous other factors may influence the numerical
results, but unfortunately the investigators gave no information as
to the inter- and intraobserver reproducibility of their measure-
ments.
Furthermore, Murgo et al. (11) have shown that negative values
of the augmentation index imply smaller or more diffuse reflections
than other patterns. The results of the Nakayama et al. (1) study
for PPH are thus inconsistent with the numerous reports demon-
strating increased wave reflections in PPH (7–10).
In conclusion, the study of Nakayama et al. (1) is similar to
previous studies demonstrating markedly increased wave reflection
in CPTE (2–4) and suggesting that the timing and extent of wave
reflection might be useful in the differential diagnosis of CPTE
and PPH (2,3). The numerical values of the reflection indices
calculated from fluid-filled catheters require careful scrutiny,
whereas high-fidelity catheters must be preferred when attempting
to obtain a reliable insight into pulmonary artery pathophysiology.
Denis Chemla, MD, PhD
EFCR Department
Hoˆpital de Biceˆtre
78 rue du Ge´ne´ral Leclerc
94 275 Le Kremlin-Biceˆtre, France
E-mail: denis.chemla@bct.ap-hop-paris.fr
Vincent Castelain, MD
Ge´rald Simonneau, MD
Yves Lecarpentier, MD, PhD
Philippe Herve´, MD
PII S0735-1097(01)01810-1
REFERENCES
1. Nakayama Y, Nakanishi N, Hayashi T, et al. Pulmonary artery
reflection for differentially diagnosing primary pulmonary hypertension
and chronic pulmonary thromboembolism. J Am Coll Cardiol 2001;
38:214–8.
2. Castelain V, Herve´ P, Jagot JL, et al. Pulse pulmonary artery pressure
and wave reflection in chronic pulmonary thromboembolism and
primary pulmonary hypertension, before and during nitric oxide
(abstr). Am J Respir Crit Care Med 1998;157:A593.
3. Castelain V, Herve´ P, Lecarpentier Y, Duroux P, Simonneau G,
Chemla D. Pulmonary artery pulse pressure and wave reflection in
chronic pulmonary thromboembolism and primary pulmonary hyper-
tension. J Am Coll Cardiol 2001;37:1085–92.
4. Torbicki A, Kurzyna M, Ciurzynski M, et al. Proximal pulmonary
emboli modify right ventricular ejection pattern. Eur Respir J 1999;
19:616–21.
5. Milnor WR. Methods of measurements. In: Milnor WR, editor.
Hemodynamics. Baltimore, MD: Williams & Wilkins, 1982:272–311.
6. Nichols WW, O’Rourke M. Measuring principles of arterial waves. In:
Nichols WW, O’Rourke M, editors. McDonald’s Blood Flow in
Arteries. London: Edward Arnold, 1998:114–53.
7. Laskey WK, Ferrari VA, Palevsky HI, Kussmaul WG. Pulmonary
artery hemodynamics in primary pulmonary hypertension. J Am Coll
Cardiol 1993;21:406–12.
8. Laskey WK, Ferrari VA, Palevsky HI, Kussmaul WG. Ejection
characteristics in primary pulmonary hypertension. Am J Cardiol
1993;71:1111–4.
9. Kussmaul WG, Noordergraaf A, Laskey WK. Right ventricular-
pulmonary interactions. Ann Biomed Eng 1992;20:63–80.
10. Ha B, Lucas CL, Henry WH, Frantz EG, Ferreiro JI, Wilcox BR.
Effects of chronically elevated pulmonary arterial pressure and flow on
right ventricular afterload. Am J Physiol 1994;267:H155–65.
11. Murgo JP, Westerhof N, Giolma JP, Altobelli SA. Aortic input
impedance in normal man: relationships to pressure waveform. Cir-
culation 1980;62:105–15.
743JACC Vol. 39, No. 4, 2002 Letters to the Editor
February 20, 2002:741–5
